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Gain yields tOr rirvb:snd :naicc .2w snuyv 5.) inciucnon us she senibarid Great ‘Ia,ns of the United State.scan be npeitictabie because :sf thee: atc o.ap’rn cc’ g’ow’rs season pieccp,iat:on. iSesause of rise (sighinput Costs for maize ptoduction. farmers need to [save a tool that will help them assrn the risk asscscbsited with uryland maize prodrntion the objectives of this work we’e to detercisnc she crtcwc petcOO 0,precfttion during the aSic giowing season and to develop a relationship between Critical period preCptation anci maize y,eid to rise as a tool to quaistcfy expected yield vat ability a sociatech ss th cirviandmaize production in this segion. Maize yield data were collected at Akron. CO from two dryland croppingsystems expei merits) tSlB$..2009 in which rna,zew,ss glown as a S vearwinte, sweat lnrcuinaer,vurnL,imaize...fallow rotation, Yields ‘crc correlated with weekly precipitation amounts from planting tonarvest Sn search ol the per’od of rime in which y:eld was most nfluenced by preCipitation, Sod watercontents. at planting.’ were measured either by gravitrretric sampling or by neutron attenuation, Yieldswere Sound to be most clcssely correlated with precIpitation ocCUr ring durng the h’week period between56 July and 26 August. The data separated Into two linear relationships delined by whether the sum ofavailable soil water at planting and May precipitation svac less than or greater than 250 mm. These twolinear i elationships between precipitation during this critical period and yield were used with iong’termprecipitation records to determine the probabdityof obtaining a maize yield ofat least 2500 kg ha gemeraihy considered to be a hrcsakovc’n meld) at U’ireC Orations arross the central t,reat Plains precipitationgradient. This analysis cuantBed the production risk associated with the highly variable torn yields thatirssult from erratic sunimer precipitation in this region.
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I, Introduction

klaize has been irscreasinglv used as a cs,mponent of wits—ter wheat-based dtlsttsd cropping systems in the central Great
am i 1 51 i5 I il 00 N ci e2.005:. ltowma” 01 01., 1 999: Peterson sod West toil. 200.4N,irwoud .,so4 Cu riO, ‘i (1558: l,vo is et al,, 201’13 ‘c, exa mple,in Colorado the fraction of drvland hectarns planlech to maizehas ssen irons 0.60 in 1984 to about 12% in 250.’ 50 thereafter roo’saincd celatsvel’J Cons Ia ssl bsrtwer:o 10 arsd 1 59: ofplanted drylatsd i,sectares )iJ5f2ANAS5 Quick Stat C1’ops, avail

‘1 Ic I svtse°2sUti
i”hszprirnary p’roclttr:fion system for drvlaocl maize in S oissrssd,ics’s’s(se,i[- sis,iize-l’aiiuw. Stu sleviasid maize vicsld can i.e gresstl’vreduced by water s’tresv that occtjrs rlt,srissg the reprr;:rls,ict ive

Ce 2 c 1 .5 r’ I’ 0 l iti 05101 (1estles rt sit is 1 1,0 ert,l cod s c Is c r’ ‘o 1110511 Ii Ic,

.5 5551. 0i55sl1.gv, 5153 5.5r’I5sfl1;sr!:5ti Sisaw, I 55101: t”lassu

and Shaw, 19705 Soil water depletion to the wilting p2ot for2. days during tasseling or poilinatiun was reported by Robinsstud Dssosiogts (J 993) to decrease n’taize yield by 260‘. while a6-8-day period of such soil moisture stress could cause a yieldreduction of 50%. Water stress at tasseling and silkiog reducesviability of maize pollen, delays .s[lk emergence past poli.en shed.ard :‘ecu its in desiccation of silks, while subsequent water snesscan inriuce embryo abortion or reduce the potential size csfkei’nels t’Vfoiid :ws’:, 1’ Pin ficsi S “.i’tslI 1. Wec,icatc i 594.; nr.svideda comprehensive review ssf literature describing the: effecfs ofw to r v n r r’ r, I
duct)ve development ‘hat ultinsatels’ results in decreased seedvic’ld.

In a issrsre recent study, SCicclçr.’s s’r..,i .“‘55’i005 shrvs.,cd that :15;5iys.’.
gic’Icls c’ n sso rt.h eastmn Culur;sdo increased as sod waler conteistat pla.ntsng sncrc’;sod. hut that the s’c’:,st:st’:.shsp between thoset.Wo °usohit’e” wa.s greatly influenced by mIsc precipitation thatOc y c,2 .. v
sasseiitsg l.tirough the middle of grain tilling). ‘the yield response
10 av.auiatIle :55’Si I wa t0i’ at Pir5t’ nO ocreased ci rauia tical iv’ ‘is th.ein ounl o p cc p tatio s dursn,, this cit wal phase of deselopment
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236 kg ha for every additIonal mm olpreclpltatlofl received during this 6-week period.
Inspection of the data points in FIg. 1 A indicated two distinctlyhfferent responses to precipitation during this period, All but two

of the 14 points that are above the regression hne in Fig. IA came
from ‘ears when the sum of available 3011 water at planting andMay precipitation (ASWP MO) was greater than 250mm (‘table 3).Fig lB shows the data separated nto the two categories defined byASWP + MPgreater than 230mm/open circles) and ASWP MO less

3 han 2511mm - closed circles).
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Yield increased at a rare of 20.5 kgha per mm of precipitation
when ASWP+M[1was greater than 250mm (open circles, top tinein Fig. 1 B). This regression relationship explained 876 of the yieldvariation occurring in these 12 years. But under drier early sea-son conditions /ASWP • MO less than 250 mm, filled circles, lowerline in Fig. IB) maize yields were distinctly lower for the same
amount of precipitation between 16 July and 26 August Underthese drier conditions yield increased at a rate of 32,2 kg ha per
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tt tttrd oct on preeptlattot was fount! to he hnear, wth the slopeof the response beIng dependent on the s.nrtt of available soil waterat ganting and lvlay p reetattaton, When that snot was greaterthan 250 moo ota51e yield ncreaseo 20.5 kg ha per mm of prmcipitation falling between 16 luly and 26 August. The i.lope of themrponse was 32 2 kg ha pentmotprectpttattontmderdrtereartvseason conditions when the sttm of available s.oil. water at pianfittgand May precipitation was less than. 250mm,
t’

1 ist!. tottt t dand rrhieat pedod precipltari:on were used with long1eem ptsteip15
a ott 1

I s ta Styield nroha.ttil its’ d is.tdbut nor.. Those probability distri.btttion Si nd Prated at the prohahiliry of achieving at least a breatseveit yieldI °1 a 1 P s \1ttt ci 2 d15owhen the s’ttrn of available soil water at planting was less than150 mot * hut I hat rIse probabilities in eased to 0351 Fort Morgan)100751 iMcCookt when early seas:o n water availability was greate:r.fhc.se tesoits cotthrn the conclusion of Nielsen et al 1 20130/ rhatlltehtanec dryland care sroducttott to the cetirrat Creat Plantsremains a highly risky enferp rise but the risk is signifIcantly lowerwhen avatlabie soil water at planting ts near held raparttv and/orItMa iroi rton b to
t m, withoutearly season precipitation storage. This staggests tttat farmers could

use measotements of available sod waterat plattttng and tong-ternsprecipitation records to quantify the risk associated with Pi’ylandmatre production attd to make a decision about whethet tsr tot top laot maize.
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